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Abstract

Background: Training of gynecological oncology surgeons in handling and
utilization of point of care diagnostic and interventional equipment in patient
care can be an effective adjunct to the wide range of their expertise. This also
prevents delays in diagnosis and treatment. The experience and outcome of
patients who underwent point of care ultrasound guided procedures and
cystoscopy in the gynecological oncology OPD, at a dedicated cancer
institute is being described in this case series.

Objective: This study evaluated the feasibility, efficacy, and clinical impact
of POCUS-guided procedures and office cystoscopy diagnosis and treatment
in a gynecologic oncology outpatient setting.

Methods: This prospective case series included patients presenting to a
gynecologic oncology OPD between May 2023 and April 2024. Patients
requiring diagnostic confirmation or therapeutic intervention underwent
POCUS-guided interventions (FNAC, biopsy, cyst aspiration, paracentesis).
Suspected bladder involvement in cervical cancer cases was evaluated using
office cystoscopy. Outcomes included feasibility, diagnostic sensitivity and
specificity and its impact on treatment decision-making.

Results: Foty one patients were included (26 POCUS-guided procedures; 15
cystoscopies). Cytological or histological confirmation was achieved in most
abdominal malignancy cases, with early initiation of treatment. Therapeutic
interventions using ultrasound were feasible in the OPD and improved
performance status in critically ill patients. Office cystoscopy enabled same-
visit staging decisions, avoiding delays associated with referrals. No major
complications were reported.

Conclusion: POCUS and office cystoscopy are feasible, effective, and
resource-efficient tools in gynecologic oncology OPD settings, enabling
early diagnosis, symptom palliation, and expedited treatment initiation.

Keywords: Point-of-care ultrasound, cystoscopy, gynecologic oncology,
outpatient procedures, low-resource settings, cancer diagnosis, POCUS

Introduction

Cancer care in low- and middle-income countries is often hindered by delays
in diagnosis, staging, and treatment initiation. These delays are
multifactorial, including financial constraints, limited access to specialized
diagnostics, and logistical barriers such as multiple hospital visits.[1-4]
Point-of-care diagnostics have emerged as a transformative approach to
delivering timely care. Portable ultrasonography and office-based
endoscopic tools now allow clinicians to perform diagnostic and minor
therapeutic procedures during outpatient visits.[5] In gynecologic oncology,
procedures such as ultrasound-guided fine needle aspiration cytology
(FNAC), biopsies, and diagnostic cystoscopy are traditionally dependent on
referrals, leading to delays. [6,7]
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Fischerova et al found that ultrasound-guided tru-cut biopsy is a
safe, reliable, and cost-effective outpatient procedure, yielding
adequate samples for histology and immunohistochemistry, and is
suitable for confirming both primary and recurrent abdomino-
pelvic tumours.[8] Malmstrom et al. compared FNAC with
BRI-guided biopsy, reporting positive predictive values of 96%
and 100%, respectively, with negligible complication rates. FNA
combined with BCI is a simple and safe technique for gynaecologic
lesions.[9] Although BCI has lower sensitivity than FNA cytology,
it shows higher specificity, with no significant difference in overall
accuracy between the methods. BCI should be considered when
additional tumour information is needed to plan treatment for
recurrent disease. The ISUOG-ESGO consensus recommend
“among all imaging methods, ultrasound should be considered the
first choice for guidance of biopsy, because it provides real-time
imaging, is versatile and allows a multiplanar view.” [10]

This case series evaluates the hypothesis that POCUS and point-
of-care endoscopy in gynecologic oncology OPD settings improve
diagnostic efficiency, reduces time to treatment, and enhances
patient  outcomes, particularly in  resource-constrained
environments.

Methods

Study Design and Setting

A prospective case series conducted in a dedicated gynecologic
oncology outpatient department between May 2023 and March
2025.Patients presenting on designated OPD days with suspected
gynecologic malignancies requiring tissue diagnosis advanced
disease with effusions or poor performance status and suspected
bladder involvement in carcinoma cervix Interventions that were
performed were POCUS-Guided Procedures FNAC, Core needle
biopsy, cyst aspiration/reduction, ascitic and pleural fluid drainage,
office cystoscopy performed using a portable flexible cystoscope
for, Suspected bladder invasion, Vesicovaginal fistula, post-
treatment evaluation. The procedure technique incorporated local
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needles were used for core biopsies, cytology/biopsies were
processed via institutional pathology services. Outcomes measured
were diagnostic yield, time to treatment initiation, symptom
palliation, feasibility and safety.

Results

Patient Characteristics

Total patients included in this series is 41 with POCUS group
including 26 and cystoscopy group including 15 patients. Patients
were as young as 22 years and as old as 68 years. The most
diagnosed tumour was high grade serous ovarian with 2 cases of
mucinous tumours.

POCUS-Guided Procedures

Malignancy was confirmed cytologically in 3 patients while core
biopsies confirmed diagnosis in 10 of the cases. Pleural fluid
cytology confirmed metastasis in all 4 cases. The USG guided
interventions resulted in early initiation of neoadjuvant
chemotherapy in advanced cases, improvement in performance
status post paracentesis and differentiation between malignancy
and benign/inflammatory conditions (e.g., tuberculosis) with
initiation of appropriate treatment. The therapeutic benefit of US
guided procedures was symptom relief (ascites, pleural effusion)
and avoidance of unnecessary surgeries in benign cases.

Office Cystoscopy

The diagnostic utility of office cystoscopy was accurate
identification of bladder invasion vesicovaginal fistula and absence
of mucosal involvement while the clinical impact was Same-visit
staging confirmation and Immediate treatment allocation
(radiotherapy vs palliative care) with avoidance of urology
referrals and repeat visits

The procedures were well tolerated by patients with no major
adverse events and no major complications reported under local
anaesthesia.

Cost-Effectiveness and Efficiency Analysis

A combined economic and operational analysis was performed

anaesthesia (2% lignocaine topical/infiltration), procedures were comparing point-of-care (POCUS-based) diagnostics with
performed in OPD setting 20-22 gauge fine needles were used for conventional referral-based pathways.
FNAC and cust aspiration while 18-gauge disposible core biopsy = Unit Cost Comparison
OPD Point-of-Care Conventional / Package Cost .

Procedure Cost (INR) (INR) Cost Difference

USG-guided 1.750 5,520 (Ayushman Bharat USG ~ -3,770 (68%

biopsy/FNAC ’ package) reduction)

Office cystoscopy 500 Not 1nch:ded in Ayushman o

package

*Cystoscopy in conventional pathways typically incurs additional o  Total POCUS cases: 26
costs due to specialist referral, procedural charges, and repeat e Estimated direct cost savings:

Visits.

Mean time to initiation of chemotherapy after biopsy was 6
days. This represents a substantial reduction compared to
conventional pathways, where delays due to referrals and
scheduling often extend beyond 2-3 weeks. The reduction in
hospital and diagnostic center visit was reduced by average of
2 visits (including 1 visit for procedure scheduling 1 visit for report
collection), this was subject to availability of consumable resources
required for the procedures in the Out Patient Department.

Total Cost Impact (Cohort Level)

26 x ¥3,770 =%98,020
Interpretation
Point-of-care diagnostics demonstrated Significant cost reduction
(~68%) Earlier treatment initiation (mean 6 days) Reduced
hospital visits (average 2 visits avoided). This combination
represents a high-value care model, particularly relevant in low-
resource settings where delays and out-of-pocket expenditure are
major barriers to cancer care.
Discussion
This case series demonstrates that integrating POCUS and office
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cystoscopy into gynecologic oncology OPD workflows
significantly enhances diagnostic efficiency and clinical decision-
making. The key findings of this series is rapid diagnosis.
Traditional diagnostic pathways often involve multiple referrals
and delays. In this study, POCUS enabled same-day or early
confirmation of malignancy, particularly in advanced-stage
presentations.
2. Early Treatment Initiation
Critically ill patients (ECOG 3) benefited from:

e Immediate diagnosis

e  Early chemotherapy initiation

e  Symptomatic relief
This is particularly relevant in ovarian cancer, where delays can
Worsen prognosis.
3. Cost and Accessibility
Point-of-care procedures reduced hospital visits, lowered indirect
costs (travel, lost wages) and minimized dependency on
specialized departments. Office cystoscopy proved crucial in
Differentiating stage IVA disease, avoiding over- or under-
treatment, enabling accurate radiation planning and detecting post
radiation changes. The study reinforces the importance of cross-
training gynecologic oncologists in imaging and endoscopy,
reducing fragmentation of care expanding surgeon capability.
Although POCUS is well established in emergency medicine and
critical care, its application in gynecologic oncology OPD settings
remains underreported. This study adds real-world evidence
supporting its integration into cancer care pathways. In addition to
cost savings, point-of-care diagnostics significantly improved
treatment timelines and reduced healthcare utilization. The mean
time to initiation of chemotherapy following biopsy was 6 days,
reflecting expedited diagnostic workflows. Furthermore, an
average of two hospital visits per patient were avoided, including
visits for procedure scheduling and report collection. These
reductions are particularly relevant in low-resource settings, where
indirect costs such as travel and loss of wages substantially impact
treatment adherence. Together, these findings highlight the dual
benefit of point-of-care approaches in improving both economic
and clinical efficiency.
This study is limited by a small number of patients who were
assessed by one gynecological oncologist and a better economical
evaluation can be done by comparing them with the cohort of
patients who underwent guided biopsies in the radiology
department or another center. The outcome of the disease was not
affected since this is only a diagnostic procedure. Studies on health
economics of government financing schemes have outlined the
pressing need for diagnostic packages and have suggested various
methods of circumventing this issue. The maximal ceiling of the
most common scheme the PMJAY is often only sufficient to
provide basic cancer care including surgery, chemotherapy and
radiation therapy in mostly the public sector hospitals where
treatment is already discounted.
Point-of-Care Ultrasound & Cystoscopy as a Value-Based
Care Model in Gynecologic Oncology
Value-based healthcare emphasizes maximizing patient outcomes
relative to the cost of delivering care. The integration of point-of-
care ultrasonography (POCUS) and office cystoscopy into
gynecologic oncology outpatient services represents a practical and
scalable model aligned with these principles.
In this study, the implementation of point-of-care diagnostics
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demonstrated improvements across all three core dimensions of
value-based care:
1. Improved Clinical Outcomes: Rapid confirmation of diagnosis
in the majority of cases. Early initiation of systemic therapy (mean
6 days to chemotherapy).Symptom palliation (e.g., ascites and
pleural drainage). Functional improvement in high-risk patients
(ECOG improvement observed)
2. Reduction in Cost of Care: 68% reduction in procedural cost
for USG-guided biopsy, elimination of referral-related expenses
for cystoscopy, decreased indirect costs of, travel, loss of wages
caregiver burden.
3. Enhanced Care Delivery Efficiency reflected by same-visit
diagnostic and staging decisions with an average of 2 hospital
visits avoided per patient, reduced dependency on multiple
departments (radiology, urology), streamlined OPD workflow
Value Equation (Conceptual Framework)
At its core, this model improves the value equation:

Clinical Outcomes + Patient Experience

Cost + Time

Value =

In the present study:
e Qutcomes improved — early treatment,
accurate staging
e Costs reduced — direct (23,770 saving per
biopsy) + indirect
o Time reduced — 6-day treatment initiation
e Patient experience improved — fewer visits,
faster care
System-Level Implications
This model has important implications for cancer care delivery,
particularly in low- and middle-income countries by
decentralization of diagnostics which reduces burden on tertiary
services. Task-shifting to trained oncologists: minimizes
interdepartmental delays. Improved access to timely care:
especially for patients with poor performance status. Alignment
with public health schemes (e.g., Ayushman Bharat): by
reducing out-of-pocket expenditure
Scalability and Generalizability
The point-of-care model is Low-cost (portable equipment,
minimal infrastructure), High-impact (diagnosis + treatment
decision in single visit), Replicable across: Government hospitals,
District cancer centers, Resource-limited oncology units
Conclusion of Value-Based Framework
Point-of-care ultrasonography and office cystoscopy transform the
gynecologic oncology OPD into a high-value care delivery unit,
achieving better outcomes, lower costs and faster care. This
integrated approach represents a paradigm shift from
fragmented, referral-based diagnostics to patient-centered,
value-driven oncology care.
Future Directions
Prospective comparative studies including a cost-effectiveness
analysis with training in modules for gynecologic oncologists. The
ultrasonography can be a good adjunct for assessment of pelvic
extent of gynecological cancers especially cervix and
endometrium. There are guidelines that recommend  this
mechanism of evaluation in appropriate cases.
Conclusion
Point-of-care ultrasonography and office cystoscopy are feasible,
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safe, and highly effective tools in gynecologic oncology
outpatient settings. They enable rapid diagnosis, facilitate early
treatment initiation, provide symptom relief, reduce healthcare
costs and delays.This model is particularly valuable in resource-
limited settings and even otherwise and should be considered for
wider adoption and further prospective evaluation.

References:

1.

10.

11.

12.

13.

Copyright © Priyanka Singh

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal
A.Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide. CA Cancer J Clin.
2018;68(6):394-424.

Sullivan R, Peppercorn J, Sikora K, et al. Delivering
affordable cancer care in high-income countries. Lancet
Oncol. 2011;12(10):933-980.

Farmer P, Frenk J, Knaul FM, et al.Expansion of cancer care
and control in countries of low and middle income. Lancet.
2010;376(9747):1186-1193.

World Health Organization. WHO guide to cancer early
diagnosis. Geneva: WHO; 2017.

Spencer JK, Adler RS.Utility of portable ultrasound in
resource-limited settings. J Ultrasound Med. 2008;27(3):473—
476.

Poncova R, Friihauf F, Borcinova M, Fischerova D, Kocian R,
Zikan M, Cibula D. Ultrasound-guided core needle biopsy:
evaluating adequacy, accuracy, and safety in gynecologic
oncology. Int J Gynecol Cancer. 2026 Apr;36(4):104590. doi:
10.1016/j.1jgc.2026.104590. Epub 2026 Feb 11. PMID:

41812303Moore CL, Copel JA.Point-of-care ultrasonography.

N EnglJ Med. 2011;364(8):749-75

Dietrich CF, Goudie A, Chiorean L, et al.Point-of-care
ultrasound: a WFUMB position paper. Ultrasound Med Biol.
2017;43(1):49-58.

Fischerova D, Cibula D, Dundr P, et al. Ultrasound-guided tru-
cut biopsy in the management of advanced abdomino-pelvic
tumors. Int J Gynecol Cancer. 2008; 18(4):833—837.
https://doi.org/10.1111/j.1525-1438.2007.01015.x

Malmstrom H. Fine-needle aspiration cytology versus core
biopsies in the evaluation of recurrent gynecologic
malignancies. Gynecol Oncol. 1997;65(1):69—73. https://
doi.org/10.1006/gyno.1996.4606.

Fischerova D, Planchamp F, Alcazar JL, Dundr P, Epstein E,
Felix A, Frithauf F, Garganese G, Salvesen Haldorsen I,
Jurkovic D, Kocian R, Lengyel D, Mascilini F, Stepanyan A,
Stukan M, Timmerman S, Vanassche T, Ng ZY, Scovazzi U.
ISUOG/ESGO Consensus Statement on ultrasound-guided
biopsy in gynecological oncology. Int J Gynecol Cancer. 2025
Apr;35(4):101732. doi: 10.1016/.ijgc.2025.101732. Epub
2025 Mar 21. PMID: 40121152.

Winter TC, Lee FT Jr, Hinshaw JL. Ultrasound-guided
biopsies in the abdomen and pelvis. Ultrasound Q. 2008
Mar;24(1):45-68. doi: 10.1097/RUQ.0b013e318168c869.
PMID: 18362552.

Baisakh P, et al.Diagnostic accuracy of ultrasonography-
guided FNAC. Cureus. 2023

Quallich S, Lajiness S, Kovarik J, Doran T, Schultz H,
Langston JP. Standardized Office Cystoscopy Training for
Advanced Practice Providers in Urology. Urol Pract. 2020

14.

15.

16.

17.

18.

Aditum Publishing —www.aditum.org

May;7(3):228-233. doi: 10.1097/UPJ.0000000000000093.
Epub 2019 Aug 3. PMID: 37317442.

Kakinoki Y, Udo K, Tobu S, Noguchi M. [THE ROLE OF
CYSTOSCOPY IN THE STAGING OF CERVICAL
CANCER]. Nihon Hinyokika Gakkai Zasshi.
2018;109(4):208-215. Japanese. doi:
10.5980/jpnjurol.109.208. PMID: 31631084.

Porter ME. What is value in health care? N Engl J Med. 2010
Dec 23;363(26):2477-81. doi: 10.1056/NEJMp1011024. Epub
2010 Dec 8. PMID: 21142528.:50-70.

Basu S, Andrews J, Kishore S, Panjabi R, Stuckler D.
Comparative performance of private and public healthcare
systems in low- and middle-income countries: a systematic
review. PLoS Med. 2012;9(6):1001244. doi:
10.1371/journal.pmed.1001244. Epub 2012 Jun 19. PMID:
22723748; PMCID: PMC3378609.Shrime MG, Dare Al,
Alkire BC, O’Neill K, Meara JG.Catastrophic expenditure to
pay for surgery worldwide. Lancet Glob Health. 2015;3(Suppl
2):S38-S44.

Meara JG, Leather AJ, Hagander L, et. al. Global Surgery
2030: evidence and solutions for achieving health, welfare,
and economic development. Lancet. 2015 Aug
8;386(9993):569-624. doi: 10.1016/S0140-6736(15)60160-X.
Epub 2015 Apr 26. PMID: 25924834 . Hanna TP, King WD,
Thibodeau S, et al.Mortality due to cancer treatment delay:
systematic review. BMJ. 2020;371:m4087.

Goldstein SD, Papandria DJ, Aboagye J, et al.Cost-
effectiveness of outpatient vs inpatient procedures. J Am Coll
Surg. 2014;219(2):197-205.

4|Page


http://www.aditum.org/
http://aditum.org/
https://doi.org/10.1111/j.1525-1438.2007.01015.x

